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yCTAHOBKA HAHECEHM^I nOKPblTMfl HA 
BHYTPEHHIOK) HOBEPXHOCTb TPYBbl 

1. naTGHT (PpaHUMM N 2607830, loi. C 23 C 16/48, 
1988. 2. MexaHM3auM5i m aBTOMaTMsauMfl 
npoM3BOACTBa. > M.: 1991, N 6, c.10 - 12. 

HHCTMTyr TeoperimecKOM m npMioiaAHOM MexaHMKM 
CO PAH 

/^JIXHMOB A.n. 

ryjineB B.n. 
AeMHyK A.(t>. 
KocapeB B.<t>. 
CnecMBi^eB B.n. 
JIapMOHOB B.n. 

MHCTMTyr TeopeTMHecKOM m npmuiaflHOM MexaHMKM 
CO PAH 



Pe<pepam 

M3o6peTeHMe othocmtca k oSopyfloaaHmo A/if HaHeceHUJi noKpbiTuPi MeroAOM 
xonoAHoro raaoAHHaMUHecKoro HanbineHMfl. SaAana - pacujHpeHne TexHonomMecKoii 
B03M0)KH0CTM, noBbiujeHMe 3K0H0M11HH0CTM M 3KonorMMHOCTM ycTpoMCTBa, peiuaeTcn 
5naroAapn Towy, hto yaen HanbineHun, cocToninnM us CBepxaayKOBoro conna, 
({DopKaMepbi VI noAorpeaaTeriH rasa CMOHT^poBaH b noABM)KHOkl nonoM urraHre, CB^saH 
HHeBMonpoBOAOM c nuTareneM nopoiuKa n ny/ibTOM ynpaB/ieHun, ycraHOBJieHHbiM Ha 



KapeTKe ycrpoMCTBa nepeMeuteHMn. SaxeaTHO-noBopoTHbiM MexanmM, coeAMHf)K)Li4MM 
HanbinfleMyK) Tpy6y c mompyiomevi KaiviepoM m CMcreMOM orcoca, o6pa3yeT 
nbinen30JiMpyK)LUMM KaHan, no3BOJi5iK)Li4MM coSparb m noBTopHO Mcno/ibsoBaTb M36biT0K 
nopoLUKa, 2 3.n.4)-Jibi, 2 m, 

0opMyna 

1 . YcTaHOBKa HaHeceHMfl noKpbunfl Ha BHyrpeHHtoK) noBepxHOCTb Tpy6bi, 
C0Aep>KaLMa5i craHkiHy. y3en HanbuieHMn, ycraHOB/ieHHbii) c B03M0>KH0CTbK) 
aKCuajibHoro nepeMemeHUfl sHyrpM Tpy6bi nocpeflcraoM KapeiKM ycTpoMCTsa 
nepeMeiueHM^?, nuraxejib HanbmjieMoro Majepnana, nynbt ynpaBneHna c 3anopHO- 
perynnpyioLMeM apMarypoii m mctohhmk ra3a, OTJiimaioinaflCfl reM, hto ycraHOBKa 
uiMeer M3onMpyK)LMyK) KaMepy c CMcreMOM orcoca m c6opa Hekicnoxib30BaHHoro 
nopoLUKa, y3eji cjDMKcaMMH m 3axBaTHO-noBopoTHbiM MexaHM3M rpySbi, y3eji HanbineHUfl 
BbinojiHGH B BMAe CBepx3ByKoro con/ia, cfDopKaMepbi m noAorpeBaTexi^ ra3a c 
HarpeBajenbHbiMM aneMeHraMH. pa3MemeHHbix b nonoM noABM)KHOM iirraHre, 
CB5i3aHHbix RocpeACTBOM nHeBMonpuBOAa c nuTareneM HanbinaeMoro Majepnajia, 
nynbTOM ynpaBneHU^? n hctohhmkom OKarcro ra3a, CMOHTupoBaHHbiMn Ha KapeiKe 
ycTpoMCTBa nepeMemeHMfl, npn stom 3axBaTHO-noBopoTHbiM MexaHM3M coeAnnen c 
MSOiii/ipyKDLAeM KaMepoii n cticreMoii OTCOca i/i c6opa nocpeAcraoM oSpaSaxbiaaeMOM 
Tpy6bi, o6pa3yn nbmeM30JiMpyK>Li4ii(i Kanan. 

2. ycraHOBKa no n.1, orjiimajoinaflcfl reM, nro nona^ urraHra BbinonneHa c 
pa3MeLAeHHofi Ha ee KOHLie peryni^pyeMoti mapoBOii onopoM, vMe\o\i\e\A B03M0>KH0crb 
onopbi Ha BHyrpeHHK)K) noaepxHOcrb rpySbi. 

3. YcraHOBKa no n.1, or/inHafomaflCfl reM, Mro noAorpeaarenb rasa OAHoapeMeHHO 
^BJifiercH M nneBMonp^BOAOM. 

OnucBHue 

M3o6peTeHMe OTHOCHTCfi k o6opyAOBaHMK) pj\^ HaHecenn^ noKpbirnw, b MacTHOcru 
aHri/iKoppo3i/iOHHbix noKpbirMM, MeroAOM xo/ioAHoro ra30AMHaMi4MecKoro HanbixieHUP. 

l/l3BecrH0 o6opyAOBaHkie a^^ naHeceni^;! noKpbn-HM BHyrpi/i rpy6 pa3JiiiHHbiMM 
cnoco6aMi^: ra3onjia3MeHHbiM, MerajiJiii3aLtM0HHbiM, njia3MeHHbiM i/ir.n. 

H3BecreH cnocoS m ycrpoMcrao pf\^ HanbineHMfl nyreM Mcnapennfl snyrpn rpy6KM, no 
KoropoMy B i/i3oni/ipyK)Li4eM KaMepe ncroHHi^K Hanbi/i^eMoro BeLuecraa nepeMeLAaK)r 
BHyrpn rpy6KM b aKcwanbHOM HanpasneHMM, nro oBecneHMBaer nonyneHne noKpbirnfl 
Ha Bcew noBepxHOCTM rpy6KM [1] 3a npororun BbiSpano ycrpoMcrao a^^ 
ra3onjia3MeHHoro Hanbrnennfl BHyrpennux noaepxHocrew rpy6 m AeTanew. YcrpoMcrBO 
coAep>KMT craHMHy, ysnbi ^MKcauuM rpy5bi, ysen HanbineHn^i, nurarenb nanbin^ieMoro 
Marepnana, ycrpoMCTBO nepeMemeHna, cucreMy ynpaa/ieHUfl [2] HeAocrarKOM 
AaHHoro ycrpoMcraa mn^eic9{ HeB03M0>KH0crb HaneceHMfi noKpbiruM na BnyrpeHHioK) 
noaepxHocrb AnnHHOMepHbix rpy6, raK KaK nwrarenb m nynbr ynpaBJiennfl BbinonneHbi 
craunoHapHbiMM m yAanenbi or ysjia HanbineHu^, mto npuBOAur k Heo6xoAMMOcrM 
co3AaHMa cno>KHOM CMcreMbi rpySonpoBOAOB, cByi3biBaK)U4MX y3en HanbmeHM5i, 
noAorpesare/ib ra3a, nyjibr ynpaBJieHM^i n iicroHHkiK OKaroro ra3a. 



SaRBHeiA M3o6peTeHMn mmerc^^ pacLUMpeHMe TexHonorMHecKow bosmoxcho HaHeceHi^fi 
noKpbiTMfl Ha BHyrpeHHJOK) nosepxHOCTb AJiMHHOMepHbix Tpy5 m nosbiiiieHMe 

3K0H0MMHH0CTM M SKOJlOrMMHOCTM yCTpOMCTBa. 

Saflana peannayercfl Gnaroflapn TOMy, hto yaen HanbineHUfl, cocxoflmnii m3 conxia, 
cjDopKaMepbi M noflorpeBarenfl rasa CMOHXupoBaH b noABM>KHOM nonovi mraHre, CBflsaH 
HHeBMonpoBOflOM c nuTare/ieM nopoiuKa c nynbioM ynpaB/ieHUfl, ycraHOBJieHHbiM Ha 
KapeTKe ycrpoMCTBa nepeMeiyennfl. 

3axBaTHO-noBopoTHOM MexaHM3M, coeflMHflJoiMMM HanbiJifleMyK) Tpy6y c Mso/mpyjoineii 
KaMepoii M CMCieMOM orcoca, oGpaayeT nbrnenaonnpyiOLMMM Kanan, no3Bon9\\omm 
coSpajb M noBTopHO McnonbaoBaxb M36brTKM nopoujKa. 

lUapOBafi onopa, ycraHOBneHHafl na kohlig LUTanrn c B03M0>KH0CTbK) onupannfl na 
BHyrpeHHioK) noBepxHOCTb Tpy6b!, nosBonaeT noBbicnTb KanecTBO Hanbrnennfl 3a chbt 
(})MKCMpoBaHHoro paccTOflHMfl OT cpesa conjia flo Hanbuifleiviofi noBepxHocrn. 

CoBMeu^eHMe 4>yHKL4MM HarpeBaiejibHbix aneMeHTOB \a nneBMonpoBOAOB b 
noflorpeBaiene rasa oSecnennBaeT KOMnaicTHoe pasMemenne ysna nanbineHUfl b 
lUTanre m pacLunpfler TexHonornHecKne bo3mo>khoctm HanbineHMfl Tpy6 wanoro 
Ai/iaMerpa. 

VKasaHHbie npMsnaKM He BbmBJieHbi b Apymx TexHtmecKMX peujenkifix npn nsyneHkiM 
ypoBHfl AaHHOM oSnacTM jexHUKu m, cneAOBaTenbHO, pemeHne flBJifleiCfl HOBbiM m 
MMeer M3o6peTaTenbCKMM yposeHb. 

ripeAnaraeMoe rexH^MecKoe pemeHMe npoMbimneHHO npuMenuiMO. 

Ha MepTe>Ke M3o6pa>KeHo: c})i4r. 1 o6mm bma ycrpoMCTBa, dp\Ar, 2 LUTanra b paspese. 

ycrpoMCTBO A^fl HaneceHMfl noKpbiTHfl na BHyrpeHHioK) noBepxHOCTb rpySbi coAep>KMT 
CTaHMHy 1 , nbinensonnpyjoLuyK) Kaiviepy 2, saxBaTHO-noeopoTHbm MexannsM Tpy6bi 3, 
ysjibi cjDMKcai4MM Tpy6bi-nK)HeTbi 4, cucTeiviy orcoca m cSopa HencnojibsoeaHHoro 
nopoLUKa 5, nyjibx ynpaBJieHM5i 6 c sanopHO-perynnpyjomeM apMaxypoM m ysen 
HanbineHUJi, CMOHTupoBaHHbiM c B03M0>KH0CTbK) aKCuajibHoro nepeMeineHMfl BHyrpn 
Tpy6bi. Ysen HanbinehUfl coctomt m3 csepxsByKOBoro conna 7, cfDopKaMepbi 8, 
noAorpeBaTeji5i rasa 9, CMOHTupoBaHHbix b noABM>KHoii nonoM mTanre 10 m CBflsannbix 
nneBMonpoBOAOM 11 c nuraTeneM nopoiiiKa 12, ycxaHOBJieHHbiM na KapeiKe 13 m 
nepeMeinaK)LMHi\/iC5i BMecre co LUTanroM 10 aKcuanbHO Hanbin^eMOM rpySe sa cmbt 
ycjpoMCTBa nepetAenxenm 14. HarpesaTenbHbie aneweHTbi 15 noAorpeBarenfl rasa 9 
5iBriflK)TC5? OAHOBpeMeHHO RHeBMonpoBOAaMM noABMi/i ra3a. LUranra CHa6>KeHa raioKe 
perynnpyeMOM luapoBOM onopoPi 16, ycTBHOBJieHHOM na Konqe iirraHm v\ 
KOHTaKTOpyioiAeM c BHyrpeHHeM creHKOM rpySbi. 

SaxBaTHO-noBopoTHbiM MexaHMSM 3. coef\m9\K)mm nanbiJifleMyK) rpySy c 
nbmensojinpyfomeM KaMepoii 2 ui cucreMoii OTCOca 5 o6pa3yeT nbinensonMpyjoiUMM 
KaHan. 

ycxpoMCTBO pa6oTaeT cjieAyioiMMM oSpasoM. 

HanbinjieMyio Tpy6y yciaHaBnuBajOT na onopHbie ponnKH nwHejoB 4. npn 3tom 
iirraHra 10 c ysnoM HanbineHMfl HaxoAt4TCfl b npaaoM KpawneM nojio>KeHMM. 



Tpy6y AOCbmaK)T b oreepcTMe 3axBaTHO-noBopoTHoro MexaHMSMa 13 ii 3a>KMMaK)T b 
HeM. nbmeM30JiMpyK)ti4afl KaMepa 2 c cucreMOM OTCoca m c6opa nopotuKa 5 oepaayex c 
BHyrpeHHefi nonocTbK) Tpy6bi KaHan. FlpM noMopiyi/i npuBOfla ycrpoMCTBa 
nepeMeuieHU^ 14 LuraHry 10 c ysjioM HanbineHU^ nepeMeLi4aK)T b KpafiHee neaoe 
nojio>KeHiie b HanbiJineMoii Tpy6e. 

SaieM BKJiK)HaK)T CMcreiviy orcoca m c6opa ocrarKOB HanbinfleMoro nopomKa 5. aaflajoi 
Heo6xoR\AMhm pe>KMM o6pa6oTKi/i \a BKnK)HaK)T np^BOA nkiTarenfi nopomKa 12. 
riopoujoK no nHeBMonpoBOfly 11 nocTynaer b cjDopKaMepy 8. C>KaTb!M Bosflyx noflawr 
no nHeBMonpoBOflaM HarpeBarenbHbiM sjieMeHxaM 15 b noflorpeBajenb rasa 9, b 
sareM b (t)opKaMepy 8. CMecb paaroHfleic^ b CBepxasyKOBOM conne 7 m Snaroflapfl 
LuapoBOM onope 16, o6ecneHi/iBaioiMefi Heo6xoAMMbij) peryjiMpyeMbit^ aaaop Meymv 
cpeaoM conna m creHKofi rpyObi, paBHOMepHO HaHOCMTC^i Ha noBepxHOCTb. 

OAHOBpeMeHHO BKnK)MaK)T npMBOA BpaLMeHki5i Tpy6bi ]A npMBOA nocTynare/ibHoro 
flBM>KeHMn KapeTKM 13 CO luraHroM 10 m nMraieneM 12 ycrpot^cTBa nepeMemeHUfl 14, 
nonyMaji npn 3tom paBHOMepHoe noKpbiTue no Bcew A^UHe Tpy6bL SareM HanbineHHyio 
rpySy CHUMajoT, nocjie nero umkji noBTop^KDr. 
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